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Background

Tumor mutational burden (TMB) is a measure of the number of
somatic mutations and a predictive biomarker of response to im-
mune checkpoint inhibitors (ICl) across several cancers. TMB can
be estimated using targeted next-generation sequencing (NGS),
but differences in quantification can arise based on platform dif-
ferences, testing panel size and composition, and bioinformatic
algorithms. Harmonization of methods to quantify TMB will facili-
tate biomarker development and optimize clinical utilization and
treatment decision-making. Friends of Cancer Research (Friends)
convened a group of leading diagnostic partners to assess and
identify sources of TMB variability and determine best practices
for harmonizing TMB estimation to ensure consistent clinical in-
terpretation in the future.

Method

Eleven diagnostic members of the Friends TMB Harmonization Team
used whole exome sequencing (WES) data from The Cancer Genome
Atlas (TCGA) MC3 samples, comprising 32 cancer types. Each diagnostic
partner calculated TMB from the subset of the exome restricted to the
genes covered by their targeted panel and using their own bioinfor-
matics pipeline (panel-derived TMB). A “gold-standard” TMB estimate
was calculated from the entire exome using a uniform bioinformatics
pipeline that all members agreed upon (WES-derived TMB). Linear re-
gression analyses were performed to investigate relationship between
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WES-derived TMB and each panel-derived TMB. Exploratory analyses by
cancer type were also performed. Bias and variability in TMB estimates
across panel-derived TMB values were assessed.

Results

In silico quantification of TMB is relatively consistent between panels
across a wide range of TMB values (0-40 mut/Mb). Panel-derived TMB
strongly correlated with WES-derived TMB (regression R2 values range
across panels 0.85-0.93, with slopes ranging from 0.82-1.37). Variation in
TMB quantification was attributable to unique composition and technical
specifications of each panel, as well as differences in the underlying algo-
rithms used to estimate TMB from observed somatic mutations. Explora-
tory analyses suggested possible cancer type dependence for the
relationship of panel vs WES-derived TMB, meriting further investigation.
Conclusions

In this in silico analysis, panel-derived TMB was strongly correlated with
WES-derived TMB. Some variation in TMB quantification across panel-
based diagnostic platforms exists. Identifying factors that contribute to
variation will facilitate harmonization and help ensure appropriate use
and implementation of tests results in the clinic. Subsequent steps will
assess the effect of biologic factors (e.g. specimen type, cancer type,
treatment setting), the impact of variation on clinical outcomes, align
standards, and define best practices for quantification of TMB.
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Background

The degree and character of tumor infiltration by CD8 T-cells is asso-
ciated with favorable outcomes to immunotherapy. Biopsies to assess
T-cell infiltration are invasive, and one biopsy may not capture the
immunologic heterogeneity that exists among various tumors in an
individual patient. Non-invasive CD8 T-cell imaging could provide a
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more comprehensive view of T-cell infiltration and potentially correl-
ate with patient outcomes.

Method

We conducted a phase 1 first-in-human study assessing the ability of posi-
tron emission tomography (PET) scans using anti-CD8 radiolabeled mini-
body, 89Zr-IAB22M2C (CD8-tracer), to detect whole body and tumor CD8
distribution, in patients with metastatic solid tumors. All patients received
3mCi 89Zr-IAB22M2C once intravenously followed by serial PET scans over
a 5-7 day period. The study was conducted in two stages. During stage 1,
6 patients received increasing protein doses, 0.2 mg through 10 mg (dose
escalation), to establish safety and determine appropriate scanning param-
eters. In Stage 2 (dose expansion) an additional 9 subjects were scanned
to better delineate our recommended phase 2 dose. All patients were
monitored for drug-related adverse events and evaluated with blood
chemistry, hematology, cytokine assay and anti-drug antibodies (ADA). Bio-
distribution, radiodosimetry and semi-quantitative evaluation of CD8-tracer
uptake were performed in all patients.

Results

15 Subjects with metastatic cancer were enrolled (31-82 years, M/F = 9/6).
Primary cancer types were melanoma (n=8), non-small cell lung carcinoma
(n=6), and hepatocellular carcinoma (n=1). Two subjects were treatment
naive, 3 had discontinued prior treatment, and 10 were on immunother-
apy for 2 weeks to >2 years. There were no drug-related adverse reactions,
cytokine release or blood test abnormalities. Transient increase in ADA
was noted in 1/15 subject. The CD8-tracer rapidly cleared from the blood
and accumulated in CD8 rich tissues (e.g. spleen, bone marrow and lymph
nodes), which were saturable as demonstrated by decreasing activity with
increasing protein dose (Figure 1). Tracer uptake in tumors was variable
and noted in 10/15 subjects as early as 1-2hr post-infusion (Figure 2).
Tracer excretion was primarily hepato-biliary. Low background was seen in
non-T cell rich tissues such as muscle, brain and heart. Biodistribution and
pharmacokinetics were favorable between 0.5-1.5 mg protein doses. The
estimated mean effective radiation dose was 24 rem/mCi.

Conclusions

Our first-in-human study demonstrated the safety of the CD8-tracer
89Zr-IAB22M2C and provided detailed whole-body information dem-
onstrating the biodistribution of CD8 T-cells in tumors and reference
tissues with the possibility of same-day imaging.
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Background

Inhibitors of the programmed death receptor-1 (PD-1) and its ligand (PD-L1)
have activity in recurrent and metastatic HNSCC. Now these agents are mov-
ing rapidly into curative-intent treatment approaches. Our group has previ-
ously reported the safety of adding the PD-1 inhibitor, pembrolizumab, to
concurrent cisplatin-based CRT [1]. Here we will report the efficacy of this ap-
proach in HPV-associated HNSCC.

Method

Patients (pts) with stage lIHVB HPV-associated (based on p16 immunohisto-
chemistry) HNSCC eligible for definitive CRT were enrolled as part of an ex-
pansion cohort. The treatment regimen is outlined in Figure 1 (Figure 1).
Efficacy was the primary endpoint defined as complete response (CR) rate
on imaging or with salvage surgery (pathologic CR) at 100 days post-CRT
completion. Imaging CR was determined by RECIST 1.1 criteria for computed
tomography (CT) and/or Hopkins Criteria (Score 1, 2 or 3) [2] for positron
emission tomography (PET). Progression-free survival (PFS), overall survival
(0S), and locoregional control (LRC) rate were key secondary endpoints.
Results

From November 2015 to February 2018, 34 pts with HPV-associated HNSCC
were enrolled and assessable for the primary endpoint with median follow-
up of 21 months (range 8-26 months). Demographic and disease characteris-
tics are outlined in Table 1 (Table 1). 29 (85%) of pts achieved a CR based on
imaging and/or surgical criteria. An additional 2 pts were felt to have no clin-
ical evidence of disease despite imaging findings and did not undergo sal-
vage surgery. 1 (2.9%) patient developed progressive disease with distant
metastases [3]. PFS at 1 year was 97.1% (95% Cl 80.9% - 99.6%). Treatment
compliance is outlined in Table 2 (Table 2). Acute CRT-associated grade >3
toxicities included mucositis (n=12, 35%), dysphagia (n=21, 62%), and radi-
ation dermatitis (n=2, 6%).

Conclusions

The addition of pembrolizumab to low-dose cisplatin-based CRT in a
predominantly intermediate-risk HPV+ population displayed promising
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response and early PFS data. No new immune-related safety signals
were seen in this expansion cohort. Several phase lll trials further evalu-
ating the efficacy of this approach are underway.
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Table 1 (abstract 050). Demographics and Disease Characteristics

Age (median, range) 59 ¥rs (36-81¥rs)

Sex

Male 32 (94%)

Female 2 (6%)

Race

‘White, non-Hispanic 33 (97%)

White, Hispanic 1 (3%)

Primary Tumor Site

Oropharvox 31 (91.2%)

Larynx 2(5.9%)

Hypopharvex 1(2.5%)

Stage (AJCC 7% Edition)

oI 3(3.8%)

IVA 31(912%)

T Stage

T0-3 23 (68%)

T4 11(32%)

N Stage

NOL 7 (21%)

N2 27 (79%)

Intermediate Risk Disease* 27 (79%)
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Table 2 (abstract 050). Treatment Compliance

Pembrolizumab (8 planned doses) N (%)

<3 doses (CRT) 1 (3%)

>3 but <8 doses (post-CRT) 3 (9%)

All 8 doses 30 (88%)

Cisplatin (40 mg/m2 x 6 weekly doses) N (%)
Dose reduction (N,%) 4 (12%)

Dose omission (N,%) 9 (26%)

Completed > 200 mg/m2 (N,%) 30 (88%)

Median Cumulative Dose (SD) 227 mg/m2

Radiation Therapy (70 Gy planned) N (%)

Treatment Delay > 5 days (N,%) 0 (0%)

Treatment Delay < 5 days (N,%) 2 (7.4%)

Mean Days Duration (SD) 49.5 (2.4)

70 Gy RT Completed (N,%) 34 (100%)
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Background

Monalizumab is a novel immune checkpoint inhibitor targeting
NKG2A (Natural Killer Group 2A), which is expressed as a heterodimer
with CD94 on subsets of NK (Natural Killer) cells, T cells and tumor-
infiltrating CD8+ T cells. The NKG2A ligand, HLA-E, is upregulated in
cancer, including SCCHN. NKG2A blockade promotes innate anti-
tumor immunity mediated by NK and CD8+ T cells and enhances hu-
man NK cell antibody-dependent cell-mediated cytotoxicity (ADCC)
induced by cetuximab. Cetuximab is approved for SCCHN patients
(pts) progressing after platinum-based chemotherapy, with a re-
sponse rate of 13%.

Method

This is a multicenter phase /Il trial testing the combination of mona-
lizumab and cetuximab in pts with advanced SCCHN. The phase |
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part was previously reported showing a favorable safety profile for
the combination. In the phase Il part, pts received monalizumab at
the recommended phase 2 dose of 10 mg/kg g2weeks and cetuxi-
mab according to the label (loading dose 400 then 250 mg/m2
glweek). Pts were required to be progressing after platinum-based
chemotherapy and to have received <2 prior lines of therapy in the
R/M setting. The primary endpoint was ORR per RECIST assessed
every 8 weeks. Pts were treated until disease progression or un-
acceptable toxicity. Various biomarkers were assessed in tumor biop-
sies and peripheral blood.

Results

As of August 31, 2018, 40 pts have been enrolled and are evaluable
for safety and efficacy. All pts received prior platinum-based chemo-
therapy, 17 (43%) prior anti-PD-(L)1 and 5 (13%), prior cetuximab.
The most frequent related adverse events (AEs) were fatigue (18%),
rash (15%) and hypophosphatemia (15%). Most AEs were Grade 1-2,
18% of pts had treatment-related grade 3-4 AEs. ORR was 27.5%
[16.1-42.8], with 11 confirmed responses (1 complete and 10 partial
responses). With a median follow-up of 8 months, median duration
of response, PFS and OS were 5.0 months [3.7-6.9] and 10.3 months
[7.3-NR], respectively. Data show a trend towards an increase in infil-
trating NKp46+ and CD8+ cells in available biopsies of responders
after first administration. Additional biomarker analyses will be pre-
sented (including tumor mutation burden, HLA-E and NKG2A expres-
sion on peripheral and tumor infiltrating lymphocytes).

Conclusions

These data confirm the activity and safety of monalizumab in com-
bination with cetuximab in R/M SCCHN, with deep and durable re-
sponses. This study continues to enroll additional R/M SCCHN
patients who received both platinum-based chemotherapy and PD-
(L) 1 inhibitors.
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Background

W1 is derived from VSV, an RNA virus with low human seropreva-
lence, engineered to replicate selectively in and kill human cancer
cells. W1 encodes hIFNB gene to boost antitumoral immune re-
sponse, plus the thyroidal sodium iodide symporter NIS gene to
allow noninvasive imaging of virus spread. VV1 is synergistic with dif-
ferent anti-PD-(L)1 antibodies in preclinical models. Here we report
first-in-human data from the completed IT monotherapy dose
escalation.

Method

This was an open label phase 1 dose escalation study with a classical 3
+3 design. Single VV1 doses from 3 x 106 to 3 x 109 TCID50 were
injected IT into one target lesion. Dose increments were %2 log. Objec-
tives include identifying the monotherapy MTD and RP2D, preliminary
efficacy, PK by RT-PCR for viral genomes, serum IFNp levels, and Tc-
99m SPECT/CT imaging.

Results

The study is ongoing at dose level 6 (n=20). No DLTs have been ob-
served. Most pts were male (55%), white (85%), with ECOG PS median
1 (range 0-1) and median 5 lines of prior systemic therapy for head &
neck (SCCHN, 30%), colon (25%), rectal (5%), pancreas (15%), breast
(10%), lung (5%) or other (10%) cancers. AEs (in 80% pts) related to VV1
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were mild-moderate, short-lived clinical AEs or transient G2-4 neutro-
or lymphopenia at higher doses. More pts had related AEs at higher
doses, including a G2 cytokine release syndrome and G1 hypotension
(both SAEs). Ten pts had mild biopsy-or injection-related AEs (pain,
swelling, bruising, subclinical pneumothorax), and two had an SAE re-
lated to procedure (pneumothorax). There were no deaths related to
treatment or procedure. Seven pts at higher doses had positive SPECT/
CTs to date, showing viral replication in tumor +/- concomitant lympho-
cyte/neutrophil trafficking. Most pts at higher dose levels had IFNB in
serum indicative of viral replication in tumor, but no positive viral titers
or shedding. IFN levels show a dose response relationship. One pan-
creas cancer pt had tumor cavitation with cystic fluid positive for viral
RNA and IFNB. Five pts had stable disease on CT at D43, two with de-
crease in sum of target lesions.

Conclusions

IT Voyager-V1 is well-tolerated as a single agent. Injection reactions
are manageable with few serious AEs or toxicity >G2. There are indi-
cations of antitumor efficacy, and evidence of viral replication based
on observed disease stability with positive SPECT and detectable
IFNB at higher doses. Data from the highest planned dose level will
be reported at presentation.

P706

Effects of indoximod plus gemcitabine/nab-paclitaxel on tumor
microenvironment of patients with metastatic pancreas cancer
Jiayi Yu, PhD', Gabriela R. Rossi, PhD', Devora Delman?, Joey Li, BS?,
Ravindra Kolhe, MD, PhD?, David H. Munn, MD?, Nathan Bahary, MD,
PhD?, Nicholas Vahanian, MD', Eugene P. Kennedy, MD, FACS', Gregory
L. Beatty, MD, PhD?, Charles Link, Jr, MD'

'NewlLink Genetics, Ankeny, 1A, USA; *University of Pennsylvania,
Philadelphia, PA, USA; *Medical College of Georgia, Augusta Univ,
Augusta, GA, USA; “Hillman Cancer Center, Pittsburgh, PA, USA
Correspondence: Gabriela R. Rossi (gabyrossi@icloud.com)

Journal for ImmunoTherapy of Cancer 2018, 6(Suppl 2):P706

Background

The indoleamine 2,3-dioxygenase (IDO) pathway mediates immuno-
suppressive effects through the metabolism of tryptophan (Trp) to
kynurenine (Kyn). This metabolic pathway triggers downstream sig-
naling through the Trp sensors GCN2 and mTOR and the Kyn sensor
AHR [1-4]. Indoximod is an orally administered, small-molecule IDO
pathway inhibitor that reverses the immunosuppressive effects of
low Trp and high Kyn that result from IDO activity. The mechanism
of action (MOA) of indoximod targets four main cell types: CD8+ T
cells, CD4+ helper and regulatory T cells, and DCs. Indoximod has
immunostimulatory effects by increasing proliferation of effector T
cells, reprograming Treg into helper T cells, and downregulation of
IDO expression in DCs. These effects are observed in both the pres-
ence and absence of IDO activity [5].

Method

Treatment-naive metastatic pancreas cancer patients were treated
with combination of indoximod and gemcitabine/nab-paclitaxel
(SOC) in Phase 2 trial (NCT02077881). Patients underwent pre-
treatment tumor biopsy with a repeat biopsy on week 8. Sixteen
pairs of tumor specimens (8 patients with objective response, and 8
non-responders) underwent RNA sequencing analysis and multiplex
immunohistochemistry (IHC) staining to assess the phenotype and
functional status of multiple immune populations in the TME.

Results

Upon treatment, significantly higher intratumoral CD3+ (p = 0.04)
and CD8+ T (p = 0.003) cells density were observed in clinical-
responding patients compared to non-responding patients. For these
tumor-infiltrated CD3+ cells, higher T cell proliferation (Ki67+) and T
cell function (GzmB+) were observed in responding patients. Higher
GzmB in CD3- cells (most likely NK cells) was also detected in
responding patients. Additionally, CD4+ T cells, NK cells, macro-
phages and neutrophils were induced in these patients upon treat-
ment. Importantly, consistent with indoximod MOA, both Tregs
(Foxp3+) population (p = 0.05) and IDO1 expression (p = 0.04) were
significantly reduced after treatment. Moreover, the CD8: Foxp3 T-
cell ratio (p = 0.0008) was significantly increased. These findings
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provided strong evidences to support the hypothesized MOA for
indoximod [5] including the upregulation of both innate and adap-
tive immune responses in TME.

Conclusions

The treatment with indoximod plus SOC induced increased density
and activity of intratumoral T cells, increased activity of innate im-
mune cells (NK cells) in responding patients. This treatment also sig-
nificantly downregulated Treg population and IDO expression in the
TME. The combination of indoximod and SOC increased both innate
and adaptive immune responses in TME of patients with metastatic
pancreas cancer in strong support with the proposed MOA for
indoximod.

Trial Registration

ClinicalTrials.gov Identifier NCT02077881
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Background

Tumor mutational burden (TMB), a measurement of the frequency of
mutations in tumor cells, is currently being evaluated as a biomarker
to predict response to immune checkpoint inhibitors. Whole exome
sequencing is considered the gold standard assay, but is inefficient
and too costly to run routinely. Consequently, several targeted NGS
assays have been designed to measure TMB. In this study, we com-
pared TMB measurements from four targeted NGS assays using a
common source of specimens. Concordance and accuracy of TMB
values, cutoffs and clinical interpretations were assessed.

Method

Genomic DNA from 161 FFPE specimens representing 24 tumor types
was extracted following anatomical pathologist review. TMB testing
was completed or first attempted by Foundation Medicine (Founda-
tionOne®), followed by on-site analysis by OmniSeq (Immune Report
Card®), lllumina (TruSight Oncology 500™), and ThermoFisher (Onco-
mine™ Tumor Mutation Load) from a subsequent central DNA isola-
tion. Each laboratory followed its own protocol for reporting TMB
values (mutations/Mb). Pairwise Pearson product-moment correla-
tions (R) were performed to estimate concordance of TMB values be-
tween platforms. 150 gold standards were established (7 TMB-high,
143 TMB-low) for which at least three of four platforms were con-
cordant when using a TMB-high cutoff of >10. Each platform was
assessed for TMB interpretation accuracy at this threshold.

Results

TMB values were successfully reported for >90% of samples and
were concordant across platforms (R = 0.74 - 0.91). TMB distribution
for each platform demonstrated a value of 10 mutations/Mb within
the 84th-91st percentiles and captured all consensus TMB-high gold
standard samples at >90% accuracy. Where results were available,
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the seven TMB-high gold standard samples were identified across all
platforms resulting in 100% sensitivity. For the 143 TMB-low, the
number of false positives ranged from 2-11, resulting in 89.6-98.6%
specificity. PPV ranged from 31.3-77.8% across all tumor types, but
improved to >75% across platforms when restricted to NSCLC sam-
ples (n=14). Pair-wise linear regression model fits did not significantly
improve concordance between platforms (p>0.05).

Conclusions

The TMB assays evaluated were robust across a wide range of solid
tumor specimens. There is general concordance between the plat-
forms despite considerable variability in TMB calling parameters and
the genes targeted. Nevertheless, each platform is highly accurate
when using a TMB-high cutoff of >10, which improves when re-
stricted to NSCLC. This study suggests that TMB can be measured ac-
curately across multiple platforms, but further studies utilizing
additional NGS platforms and samples are required to validate these
findings.

Ethics Approval

OmniSeq’s analysis utilized deidentified data that qualified as non-
human subject research under IRB protocol (BDR #080316) approved
by Roswell Park Comprehensive Cancer Center (Buffalo, NY).
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Background

Though efficacious, checkpoint inhibitor (CPI) monotherapy fails to
elicit response in the majority of patients. TNBC is one such cancer
type where CPl antibodies (pembrolizumab, avelumab, atezolizu-
mab), have demonstrated only a ~5-10% response rate, irrespective
of PD-L1 expression. We are developing Imprime PGG (Imprime), a
novel yeast derived 3-glucan PAMP in combination with pembrolizu-
mab, to enhance the benefit that TNBC patients derive from CPI-
based therapy.

Method

In this analysis, we present the serum and cellular IPD responses elic-
ited by Imprime and pembrolizumab in the peripheral blood of 12
TNBC subjects who previously failed front-line chemotherapy, en-
rolled as part of a Phase 2 study (NCT02981303). Subjects received
Imprime (4 mg/kg qw) + Pembro IV (200 mg g3w) in 3 week cycles.
Anti-beta glucan antibodies (ABA), circulating immune complexes
(CIC), complement activation, cytokine production, gene expression
changes, and phenotypic changes on immune cells were evaluated.
Results

As Imprime is known to complex with serum IgG ABA, a drop in the
free ABA levels and a concomitant increase in the CIC was observed
at the end of infusion (EOI) of every Imprime dose. Interestingly, 11
of 12 subjects showed increased ABA levels between cycles 1 and 2,
with peak levels increasing ~1.5 to 35-fold over baseline. In line with
this ABA increase, peak levels in serum CIC levels (range ~3 to 22-
fold) and complement protein SC5b-9 (~1.4 to 41-fold) were also ob-
served at cycle 2 EOI. In a subset of patients, a maximum increase of
~10-1000-fold in several chemokines was detected at cycle 2 EOI.
Gene expression analyses of whole blood indicated peak activation
of several genes at cycle 2 associated with activation of innate im-
mune cells and T-cells. In 8 of 12 subjects, an increased frequency up
to 11-fold in the CD16+ monocytes, cells known for their enhanced
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cytotoxicity as well as M1-polarizing functions, was observed be-
tween cycles 1 and 2. We also observed an increase, up to 2-fold, in
CD16+ inflammatory DC in 8 of 12 subjects. The maximal increase
(~4 to 20-fold) in newly proliferating (Ki67+), activated CD8 T cells
(PD-1+ CD38+ HLADR+) was observed at cycle 2 in 4 subjects. Of all
these immunological responses, robust cytokine production together
with an increased frequency of activated CD8 T cells, correlated with
objective tumor responses.

Conclusions

These data provide the first evidence in cancer patients that Imprime
can drive the critical IPD changes known to be associated with effi-
cacy in preclinical cancer models.

Ethics Approval

The study was approved by central IRB (Western Institutional Review
Board) under approval number 20162506 for sites that are able to
use a central IRB, for sites with local IRBs, approval was obtained for
each site by their respective IRB for this study.

Consent

Written informed consent was obtained from the patient for publica-
tion of this abstract and accompanying images. A copy of the written
consent is available for review
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Background

T cell receptor (TCR) convergence refers to the phenomenon
whereby antigen-driven selection enriches for TCRs having a shared
antigen specificity but different nucleotide sequences. TCR conver-
gence may be indicative of tumor immunogenicity and thus the sen-
sitivity of a cancer to immunotherapy. Here we used next-generation
sequencing of peripheral blood TCRB chain repertoires to evaluate
TCR convergence as a predictive biomarker for response to dendritic
cell-based immunotherapy for advanced melanoma. We further eval-
uated the relationship between TCR convergence and response bio-
markers derived from targeted gene expression profiling of pre-
treatment tumor biopsies.

Method

Total RNA was extracted from peripheral blood leukocytes (PBL) iso-
lated from 13 evaluable HLA-A2+ patients with advanced-stage mel-
anoma treated with dasatinib plus an autologous dendritic cell/
peptide-based vaccine targeting 6 tumor-associated vascular anti-
gens (UPCl 12-048, NCT01876212), which included 6 responders (4
PR, 2 SD) and 7 non-responders (PD). TCRB chain repertoire libraries
were constructed by multiplex PCR utilizing FR1 and constant gene
targeting primers via the Oncomine TCRB-LR assay, then sequenced
using the lon Torrent S5 to a target depth of 1.5M raw reads per li-
brary. To evaluate T cell repertoire convergence we searched for in-
stances where TCRB chains were identical in amino acid space but
had distinct nucleotide sequences owing to N-addition and exonu-
cleotide chewback within the V-D and D-J junctions of the CDR3. Tar-
geted gene expression profiling of pre- and post-treatment tumor
biopsies was performed via the Oncomine Immune Response Re-
search Assay using total RNA input.

Results

Sequencing of TCRB libraries yielded on average 20k clonotypes per
individual with mean evenness (normalized Shannon entropy) of .84.
TCR convergence was elevated in pretreatment PBL of responders
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compared to non-responders (mean frequency .012 vs .006, p=.01,
Wilcoxon), discriminated responders from non-responders with high
accuracy (AUROC = .90), and closely correlated with time to progres-
sion following treatment (Spearman correlation = .78). Targeted gene
expression profiling of tumor revealed elevated PD-L1 expression in
pre-treatment responders compared to non-responders and reduced
PTP1B and HIF1A in post-treatment biopsies from responders com-
pared to non-responders. Combining pre-treatment PBL TCR conver-
gence values with tumor PD-L1 expression values improved the
prediction of response.

Conclusions

These data suggest that peripheral blood TCRB convergence may
serve as a biomarker for response to dendritic cell-based immuno-
therapy, to be used alone or in combination with established bio-
markers derived from profiling of the tumor microenvironment.
Ongoing and future studies will further clarify the prognostic and/or
predictive utility of this immune repertoire biomarker.
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Background

Immune-checkpoint blockade has become a major modality in the
treatment of metastatic melanoma. However, long-term survival and
durable remission rates remain low and new treatment options are
needed to improve clinical outcome. CD40 activation on antigen pre-
senting cells (APCs) initiates their ability to prime and activate CD8+
T cells through upregulation of co-stimulatory molecules as well as
expression of effector cytokines. APX005M is a humanized IgG1 CD40
agonistic antibody that binds with high affinity to human CD40
expressed on APCs. Our pre-clinical studies have demonstrated that
intratumoral (IT) CD40 activation induced systemic anti-tumor effects
and augmented the activity of anti-PD-1. We hypothesized that this
combination will stimulate local APCs resulting in activation of
tumor-specific CD8+ T cells and distant responses

Method

This is an ongoing dose escalation and expansion study of image
guided IT CD40 agonistic monoclonal antibody (APX005M) in com-
bination with standard systemic pembrolizumab in metastatic melan-
oma with an accelerated 3+3 design. Approximately 36 participants
will be enrolled, all patients (pts) will receive IT APX005M every 3
weeks for a total of 4 doses. The primary objectives of the study are
to evaluate safety and tolerability, determine the recommended
phase 2 dose (RP2D), and assess the overall response rate (ORR) 12
weeks after treatment initiation by RECIST 1.1 at RP2D. The dose es-
calation portion of the trial has enrolled 10 pts in 5 dose escalating
cohorts of APX005M at 0.1, 0.5, 1, 3 and 10 mg in combination with
standard pembrolizumab at 2 mg/Kg. 26 pts will have 75% power to
detect an improvement from a null ORR of 33% to 55%, using a one
group chi-square test and assuming a one-sided a level of 5%. Bio-
marker analyses of blood and tumor biopsies both in injected and
non-injected tumors are being performed to measure immune
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activation using immunophenotyping including Mass Cytometry
(CyTOF), Multiplexed ion beam imaging analysis (MIBI), TCR sequen-
cing and gene expression analyses.

Results

9 pts treated across all five dosing cohorts have had disease evalua-
tions (as of September 13, 2018 data cut), 3 partial responses were ob-
served (34%). 4/9 (45%) pts had stable disease (SD), 2 of SD patients
are experiencing tumor reduction (>20%). No Grade >3 treatment-
related adverse events (TRAEs) were reported.

Conclusions

APX005M in combination with pembrolizumab is well tolerated and
has clinical activity. Updated safety, biomarker and response data will
be presented.

Trial Registration

NCT: 02706353
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Background

Hepatocellular carcinoma (HCC) is the third leading cause of death
from cancer globally with an extremely variable 5-year survival rate.
Immunotherapy strategies for HCC may represent a key therapeutic
tool to improve clinical outcome in HCC patients. The HepaVac-101
phase I/ll, first-in-man, single-arm clinical trial is performed as part of
the HepaVac project, funded by the European Commission’s 7th
Framework Program under the Grant Agreement Nr. 602893
(www.hepavac.eu). The HepaVac-101 trial identification numbers are
NCT03203005 (Clinical trials.gov) and 2015-003389-10 (EudraCT).
Method

The therapeutic cancer vaccine IMA970A is a multi-peptide-based
HCC vaccine composed of 16 newly discovered and overexpressed
tumor-associated peptides (TUMAPs) directly identified from resected
HCC tissues. Of these TUMAPs, 7 are restricted to HLA-A*02, 5 to
HLA-A*24 and 4 to HLA class Il. CV8102 is a novel ribonucleic acid
(RNA) based immunostimulatory agent inducing a balanced Th1/Th2
immune response. Patients with very early, early and intermediate
stage of HCC are enrolled to be treated with a single pre-vaccination
infusion of low-dose cyclophosphamide, followed by 9 intradermal
vaccinations consisting of IMA970A plus CV8102. The study drugs are
applied without concomitant anti-tumor therapy, in order to reduce
risk of tumor recurrence/progression in patients having received all
indicated standard treatments and without evidence of active dis-
ease. The primary endpoints of the HepaVac-101 clinical trial are
safety, tolerability, and immunogenicity. Secondary/exploratory end-
points are additional immunological parameters in circulation (e.g.
regulatory T-cells, myeloid-derived suppressor cells, impact of the
standard therapy on the natural immune response), infiltrating T-
lymphocytes in tumor tissue, biomarkers in blood and tissue,
disease-free survival/progression-free survival and overall survival.
Overall, it is planned to enroll about 20 to 40 patients. Suitable pa-
tients enrolled at Tuebingen are invited to participate in a trial exten-
sion investigating an actively personalized vaccine (APVAC). The
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HepaVac-101 trial is conducted in 6 centers located in 5 European
countries. Five centers are actively recruiting patients and one add-
itional site will start enrollment in Q3 2018. As of the time of abstract
submission, 42 HCC patients have been screened for HLA haplotype.
Two patients are engaged in the vaccination protocol and one pa-
tient has completed the study treatment (currently on follow-up
phase).
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Background

Patients with BCG-unresponsive non-muscle-invasive bladder cancer
(NMIBC) have limited treatment options and the standard of care is
radical cystectomy. N-803 is an IL-15-based immunostimulatory pro-
tein complex (IL-15RaFc) that promotes proliferation and activation
of natural killer (NK) cells, effector and memory CD8+ T cells, but not
Treg cells. Preclinical data have shown that when combined with
BCG, N-803 activates natural killer cells and reduces tumor burden
[1]. Phase Ib data in BCG-naive patients with NMIBC demonstrate
that intravesical administration of N-803 with BCG induced complete
response in all patients, without recurrences for more than 24
months [2]. A patient with high-risk NMIBC who had failed multiple
intravesical therapies remained disease-free for over 19 months
when treated with N-803 and BCG [3].

Method

Based on these studies fast track designation was obtained and an
open label single arm multicenter Phase 2 study of intravesical BCG
plus N-803 in patients with BCG unresponsive high grade NMIBC
(NCT03022825) was opened. Two study groups: group A patients
with BCG-unresponsive carcinoma in situ (CIS) [with or without Ta or
T1 disease] and group B patients with BCG-unresponsive high-grade
Ta or T1 disease [no CIS]. All patients treated received intravesical N-
803 plus BCG, weekly for 6 consecutive weeks during the induction
treatment period. First response assessment at Week 12. Patients
with no disease or low-grade Ta disease at months 6, 9, 12, and 18
are eligible for continued maintenance treatment. The primary end-
point is incidence of complete response of CIS at any time.

Results

To date, twenty-two patients have enrolled in the phase 2 trial
(Group A (CIS), n=11, Group B (Papillary), n=11). Seven of the eleven
patients in Group A with BCG-unresponsive CIS have reached at least
the 12 week response assessment timepoint. Of these seven patients,
six patients (86%) have a reported complete response. Eight of the
eleven patients with BCG-unresponsive high-grade Ta or T1 disease
have evaluable data. None of the eight have experienced recurrence
of disease. Two serious adverse events (AEs) have been reported (E
coli infection, anemia), with no immune related AEs. In Group B, not
a single patient out of eleven has recurred on study to date (3-12
months since resection).

Conclusions

Early objective response in patients with NMIBC unresponsive to BCG
with CIS demonstrated a complete response in 6 out of the first 7 pa-
tients (86%). Furthermore, these patients demonstrated no immune
related AEs. In patients with papillary, no recurrences to date.

Trial Registration

NCT03022825
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Background

Pancreatic cancer has multiple mechanisms to prevent immune
recognition that lead to the creation of an immune suppressive
tumor microenvironment. We hypothesize that effective and sus-
tained response against tumors requires a coordinated approach
that: 1. reverses the immune-suppressive tumor microenviron-
ment, 2. induces immunogenic tumor cell death and 3. reengages
NK and T-cell tumor response against a 4. cascade of tumor anti-
gens. To test this hypothesis, we have developed the NANT Can-
cer Vaccine: a temporospatial approach that combines:
metronomic low dose chemotherapy, SBRT, off-the-shelf cryopre-
served allogeneic NK cells, yeast and adenoviral tumor associated
antigen vaccines, IL-15RaFc superagonist N-803 immunostimula-
tory cytokine, with checkpoint inhibitor.

Method

A phase 1b, single-arm, open-label trial of the NANT Cancer Vac-
cine in patients with recurrent metastatic pancreatic cancer was
initiated. Treatment occurred in 3-week cycles of low-dose
chemotherapy (aldoxorubicin, cyclophosphamide, oxaliplatin, nab-
paclitaxel, 5-FU/L), antiangiogenic therapy (bevacizumab), SBRT,
engineered allogeneic high affinity CD-16 NK-92 cells (haNK), IL-
15RaFc (N-803), adenoviral vector-based CEA vaccine (Ad-CEA),
yeast vector-based RAS vaccine (Ye-RAS), and an IgG1 PD-L1 in-
hibitor, avelumab. The primary endpoint is incidence of
treatment-related adverse events. Secondary endpoints include
ORR, DCR, PFS, and OS.

Results

To date, 10 patients with 3rd-line or greater metastatic pancreatic cancer
have initiated treatment with response evaluated past 10 weeks. All ther-
apies were safely administered in an outpatient setting. AEs were primar-
ily hematologic which were managed by appropriate planned dose
chemo reduction. No dose-limiting, immune-related AE's (irAE's) have
been observed to date. Eight out of ten patients (80%) have had a best
response of stable disease with a 100% disease control of target lesions
to date. Median progression-free survival is 5.8 months (3.3 - 8.8) and
median overall survival is 9.5 months (5.0 — NR) with patients continuing
treatment.

Conclusions

This preliminary data suggests that the NANT Cancer Vaccine of low-
dose chemo-radiation combined with innate and adaptive immuno-
therapy can be administered safely in an outpatient setting. Prelimin-
ary efficacy results are encouraging and the overall survival of 9.5
months currently exceeds all standards of care for patients at this ad-
vanced stage of disease.

Trial Registration

NCT03387098

Page 8 of 13

P714

Phase 2 trial of CA-170, a novel oral small molecule dual inhibitor
of immune checkpoints VISTA and PD-1, in patients (pts) with
advanced solid tumor and Hodgkin lymphoma.

Vivek S. Radhakrishnan, MD, DM, Sameer Bakhshi, MD?, Kumar Prabhash,
MD?, Chetan Deshmukh, MD?, Shona Nag, MD?, KC Lakshmaiah, MD®, M
Gopichand, MCh’, Murali Ramachandra, PhD?, Sudeep Gupta, MD?,
Shripad D. Banavali, MD?, Divyesh Mandavia®, Akhil Kumar, MD'®

"TMC Kolkata, Kolkata, India; “AlIMS, New Delhi, India; *TMH Mumbai,
Mumbai, India: “Deenanath Mangeshkar Hospital, Pune, India; SJehamgir
Hospital, Pune, India; ®Sreenivasam Cancer Care Hospitals, Bengaluru,
India; 7City Cancer Centre, Vijayawada, India; 8Aurigene Discover
Technologies Limited, Bangalore, India; ACTREC, Navi Mumbia, India;
%Advisor-Aurigene, Bengaluru, India

Correspondence: Murali Ramachandra (murali_r@aurigene.com)
Journal for ImmunoTherapy of Cancer 2018, 6(Suppl 2):P714

Background

V-domain Ig suppressor of T-cell activation (VISTA) and
Programmed-death 1 (PD-1) are independent immune check-
points that negatively regulate T-cell function and are implicated
in various malignancies. Preclinical studies have demonstrated
that dual blockade of these pathways is synergistic. CA-170 is a
first-in-class oral small molecule that directly targets both VISTA
and PD-1/PD-L1 pathways and has shown anti-tumor activity in
multiple preclinical models. A Phase 1 dose escalation study (Clin-
icaltrials.gov NCT02812875) has shown acceptable safety of CA-
170 with dose escalated up to 2400mg daily.

Method

The Phase Il study is a multi-tumor (Head & Neck Cancer,
Squamous-NSCLC, Non-Squamous-NSCLC, MSI-H positive solid tu-
mors and Hodgkin Lymphoma) Simon Two Stage design, investigat-
ing two dosages (400mg versus 800mg) of CA-170. The total
sample size, if all tumor types go into Simon Stage 2, is 130. Key eli-
gibility criteria include: age > 18 years, ECOG <1, adequate organ
function, no previous exposure to immuno-oncology agents, and 1-
3 prior lines of systemic therapy. Primary objective is efficacy, as
measured by response rates. Secondary endpoints include add-
itional efficacy measures, as well as safety and PK/PD endpoints.
Results

As of September 13, 2018, 58 patients (18 Head & Neck Cancer,
5 Squamous-NSCLC, 18 Non-Squamous NSCLC, 5 MSI-H positive
Solid Tumors and 12 Hodgkin Lymphoma) have been enrolled.
Out of these 22 patients have had at least one follow up scan.
Among the patients who have had follow up scans, significant
anti-tumor activity is seen in three patients - two Hodgkin
lymphoma patients showing partial response by Lugano criterion
and a Head and Neck Cancer patient showing 48.1% reduction in
SPD by irRC criterion. The Clinical Benefit Rate (SD or better) is
68.18%. The AEs and SAEs have been as expected in this popula-
tion, without any concerns. With respect to immune related ad-
verse events, two patients developed skin rash, one patient
developed hypothyroidism, and one patient developed Grade 3
neutropenia and anemia. Both anemia and neutropenia resolved
upon drug interruption, however, neutropenia re-appeared after
re-exposure, confirming causality. CA-170 was permanently dis-
continued without any sequalae, suggesting that smaller half life
(6-8 hours) of CA-170 provides an advantage over longer lasting
antibodies, from safety perspective.

Conclusions

To our knowledge, this is the first Phase 2 study of an oral immuno-
oncology (I0) agent, showing activity in cancer patients. Updated ef-
ficacy and safety data will be presented at the meeting.
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Background

AXL kinase suppresses innate immune response and its over-
expression has been observed in patients failing anti-PD-1 therapy.
Bemcentinib (BGB324) is a first-in-class, oral, highly selective AXL in-
hibitor in phase Il clinical development. We evaluated the safety and
preliminary efficacy of bemcentinib in combination with the anti-PD-
1 pembrolizumab in NSCLC patients.

Method

Patients with stage IV lung adenocarcinoma, unselected for PD-L1, who
progressed following 1L platinum doublet chemotherapy were eligible.
Bemcentinib (200mg) was administered daily with 3-weekly pembrolizu-
mab (200mg) until disease progression, unacceptable toxicity, or withdra-
wal.The primary endpoint was ORR (RECIST v1.1), additional objectives
included DCR, PFS, OS and safety of the combination.A two-stage Simon-
like design was employed (48 patients for a HO of RR<0.15, p=0.1, 80%
power) with an interim futility analysis after the first 22 patients had had
the potential for 24 weeks of follow-up.Fresh pre-treatment tumour biop-
sies were mandatory for PD-L1 (22C3 pharmDx assay, Agilent) and AXL
analysis by IHC (Indivumed).

Results

As of 3 Sep 2018, enrolment into the first stage was complete. Twenty-
four patients were recruited (PD-L1 negative: 11 (46%), weak positive (TPS:
1 -49%): 7 (29%), strong positive (TPS: >50%): 2 (8%)) and had completed
an average of 4.2 cycles of treatment (range 0 - ongoing), five patients
remained on treatmentIn the total (intention-to-treat) population, ORR
was 21% (5/24) with DCR of 54% (PR+SD = 13/24) (Table 1). Median PFS
was 4.0 months (95% CI 2.0 — NR). Among 21 patients evaluable for AXL
status, 10 had AXL positive tumour tissue by IHC. Efficacy was higher in
AXL positive patients with ORR 40% (4/10) and DCR 70% (7/10). Of note, 4
(40%) of these patients were PD-L1 negative. This compared with an ORR
of 9% (1/11) and DCR 45% (5/11) in AXL negative patients of whom 6
(55%) were PD-L1 negative. Median PFS was 5.9 months (1.7 — NR) in AXL
positive patients versus 3.3 months (1.2 - NR) in AXL negative. Treatment
was generally well tolerated with no grade 4 or 5 treatment related ad-
verse events (TRAEs). Most common TRAEs were diarrhea (25%) and ele-
vated alanine aminotransferase (25%).

Conclusions

Promising clinical activity was seen particularly in patients with AXL posi-
tive disease including those with weak or no PD-L1 expression. The com-
bination treatment of bemcentinib and pembrolizumab was overall well
tolerated. Efficacy, safety and putative biomarker data will be further ex-
plored in stage 2 of the study.
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Table 1 (abstract P715). Stage 1 Efficacy Results Overall and by AXL
Status

Overall AXL positive AXL negative
(N = 24) (N =10) (N =11)
Antitumour activity by RECIST v1.1
ORR, % 21 40 9
Best overall response, n (%)
PR 5(21) 4 (40) 1(9)
SD 8(33) 3(30) 4 (36)
PD 10 (42) 3 (30) 5 (45)
Disease control, n (%) 13 (54) 7 (70) 5 (45
Median PFS, months (95% Cl) 4.0 (2.0 - NR) 59 (1.7-NR) 3.3 (1.2-NR)
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Background

IPI-549 is a first-in-class, oral, selective PI3K-y inhibitor. In preclinical
studies IPI-549 reprograms macrophages/myeloid derived suppressor
cells (MDSCs) from an immune-suppressive to an immune-activating
phenotype and overcomes resistance to checkpoint inhibitors.
Method

Study IPI-549-01 (NCT02637531) is evaluating the safety, tolerability,
pharmacokinetics/pharmacodynamic, immunomodulatory  activity
and efficacy of IPI-549 in advanced solid tumor patients, as mono-
therapy and in combination with nivolumab. The recommended
dose for expansion was IPI-549 40 mg QD PO + nivolumab 240 mg
Q2W V. The trial is currently enrolling 6 disease-specific combination
expansion cohorts including patients with intrinsic and acquired re-
sistance to anti-PD(L)1 therapy, and a 7th combination expansion co-
hort with patients prospectively selected for high blood MDSC levels
(>20.5%). Pre- and on-treatment blood samples for flow cytometry,
gene expression, and serum analysis, and paired biopsies for gene
expression and immunohistology are mandated.

Results

As of 22 Aug 2018, 57 patients have been enrolled in the combin-
ation expansion cohorts: triple-negative breast cancer (TNBC) (n=13),
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mesothelioma (11), melanoma (11), head and neck squamous cell
carcinoma (9), high MDSCs (7), adrenocortical carcinoma (4), and
non-small cell lung cancer (2). Clinical activity data is available in 27
evaluable ( >1 scan) patients and include two PRs: 1/7 patients in the
anti-PD(L)-1 therapy refractory melanoma cohort and 1/6 patients in
the anti-PD(L)1 therapy naive TNBC cohort. Most adverse events
(AEs) were Grade 1-2 in severity. The most common treatment-
related adverse events (TRAEs) included rash (24%), fatigue (17%),
AST increased (17%), ALT increased (14%), pyrexia (14%), and ALP in-
creased (12%), and the most common Grade 3-4 TRAEs included rash
(11%) and increased AST (9%), ALP (7%) and ALT (5%). There were
no treatment-related deaths.Translational data is being evaluated for
alterations in MDSCs, interferon-gamma-induced proteins and prolif-
eration of previously exhausted CD8 memory T-cells in blood, as well
as changes in immune infiltrates from paired tumor biopsies Cur-
rently, translational data is available in the anti-PD1 therapy refrac-
tory melanoma patient showing an 86% reduction in MDSCs at C2D1
by flow cytometry and a 68% increase in the proliferative fraction of
previously exhausted T-cells at C3D1 relative to baseline.Updated
clinical and translational data from the combination expansion co-
horts will be presented.

Conclusions

The combination of IPI-549 + nivolumab demonstrates an acceptable
safety profile and clinical activity associated with on-mechanism
immunomodulation in patients not expected to respond to PD1 in-
hibition alone, including a PR in a melanoma patient progressing on
immediate prior nivolumab.
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Background

Anti-PD-1 antibodies are the mainstay of treatment for advanced
melanoma, but PD-1 resistance has emerged as a major mechanism
that limits clinical benefit in a majority of treated patients. Absence
of T cell-inflamed lesions have emerged as a key determinant of this
poor response. Delivery of tavokinogene telseplasmid (tavo) intratu-
morally by electroporation (IT-tavo-EP) produces expression of the
proinflammatory cytokine IL-12, which can convert treated and non-
treated, weakly immunogenic/poorly T cell-inflamed tumors into
highly inflamed, immunologically active lesions. The current trial ex-
amines whether IT-tavo-EP can reverse resistance to anti-PD-1 ther-
apies (NCT 01313267).

Method

PISCES is a multicenter phase 2, open-label trial of IT-tavo-EP with
pembrolizumab in patients with stage Ill/IV melanoma who have pro-
gressed on either pembrolizumab or nivolumab mono- or combin-
ation therapy. The primary endpoint is ORR by RECIST v1.1 at 24
weeks as determined by central review. 48 eligible patients will be
treated with IT-tavo-EP to accessible lesions on Days 1, 5 and 8 every
6 weeks combined with IV pembrolizumab (200 mg) on Day 1 of
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each 3-week cycle for 24 weeks. Longitudinal blood, tissue and fecal
samples are being collected and will be used to explore immuno-
logical mechanism via transcriptional analyses, multispectral IHC, im-
mune phenotypic analysis, and TCRB sequencing.

Results

The current data comprises 21 patients with the first 9 patients hav-
ing completed 12 weeks of treatment. Of the 21 patients, the aver-
age age is 63 +/- 12 years with 62% (13/21) males. All patients have
previously been treated and progressed on anti-PD-1 therapies with
36% (7/19) having had more than one prior line of therapy. Immuno-
logically, all enrolled patients had exceedingly low frequencies of
intratumoral peCTL (PD-1+/CTLA-4+CD8+ T cells) at screening with a
notable increase in TIL density with treatment. Tavo dosing ranged
0.1-12.5mL per lesion. AEs were predominantly grade 1 associated
with injection site or procedural pain. One expected SAE of cellulitis
(grade 3) has been reported and two unrelated SAEs (grade3) of re-
spiratory tract infection and elective surgery, all resolved. Of the first
9 patients who had completed 12 weeks of treatment, Tumor re-
sponses (RECIST v1.1) were noted in both treated and non-treated le-
sions with 2 partial responses and 1 stable disease being observed
per investigator assessment. These responses were associated with
treatment-related upregulation of immune-based transcripts in the
tumor microenvironment as well as increased intratumoral T cells
within 3 weeks of therapy.

Conclusions

The trial is showing early signs of reversing resistance and continues
enrolling.
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Background

Immune checkpoint inhibitors revolutionized cancer immunotherapy,
yet clinical success remains highly variable and often patient-specific.
Therefore, a method to study the mode-of-action of checkpoint
blockade at the individual patient level is a critical step towards ef-
fectively personalizing immuno-oncology.

Method

Here, we characterized the immune fidelity of CANscript, a live tissue
explant model that harnesses a clinically-trained algorithm to predict
tumor response to therapy (a.ka M-Score). We profiled spatio-
temporal immune cell heterogeneity using multi-spectral imaging
and gene expression analysis. In addition, we examined how well
functional tumor-immune biology was preserved across the lymph-
oid and myeloid compartments during ex-vivo culture using multiple
different platforms including cytokine multiplex analysis, flow cytom-
etry, gene expression quantification and multispectral immunohisto-
chemistry. In this platform, we interrogated clinically-approved PD-1
inhibitors (e.g. Nivolumab and Pembrolizumab) using tumor biopsies
from patients (N=50) with head and neck squamous cell carcinoma
(HNSCQ). To buttress these data, and provide a clinical translation,
we profiled 12 patient samples in the explant model in which we
also obtained the matched clinical response.

Results

We show that in vivo spatial T-cell heterogeneity, including CD4 and
CD8 T-cell distributions, tumor-immune pathways and lymphocyte
lineage differentiation were recapitulated by CANscript. We identified
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robust retention of the tumor-immune contexture during the ex-vivo
tumor culture (72 hours), and found a statistically significant correl-
ation between the baseline heterogeneity of the tumor microenvir-
onment (when the tissue arrived at the lab) across gene and protein
expression as well as preservation of immune cell signaling networks.
Furthermore, we determined that spatial heterogeneity of immune
cells within the tumor was unique to each patient, which was also
retained after culture. Following treatment with PD-1 inhibitors, we
identified high inter-patient gene and protein expression variability is
induced by drug pressure, which was predominated by a shift in T-
helper and activated T-cell activity particularly Th1 and Th2. Using a
clinically-trained algorithm that predicts clinical response, we strati-
fied samples further to study pharmacodynamics of PD-1 blockade,
identifying a subset of patient samples that induce adaptive immune
response and inflammatory cytokines, which associated to drug effi-
cacy vs. resistance. Induction of T-helper cell gene signatures, par-
ticularly a Th1-Hi phenotype from the ex-vivo model were validated
using tumor samples from patients ON-TREATMENT.

Conclusions

These findings highlight the now-obvious need to profile efficacy of
immunotherapy at the individual patient level, and the utility of ex-
vivo tumor models with high immune-fidelity to advance the goals
of personalized immuno-oncology.
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tals, Bangalore India.
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Background
SITCure: Sparkathon 2018: When is it safe to stop immunotherapy?
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Metastatic melanoma patients have received immense clinical benefit
from checkpoint blockade therapies that have extended long-term
survival rates. This advance in cancer treatment has left clinicians
and patients in uncharted territory, questioning when it is safe to
stop treatment. While many patients achieve maximal response
within 6-8 months from the start of treatment, most clinical trials
have treated patients for 24 months or indefinitely until progression.
Continued treatment beyond best response may provide little add-
itional clinical benefit, result in late-onset immune-related adverse
events, and pose excessive personal and societal financial burden.
While some physicians opt to stop therapy at or before 24 months of
treatment, there are currently no available data-driven guidelines to
inform these decisions, therefore, a standardized guideline is critical.

Method

To improve quality of care for patients and financial burden on
the health care system, we have designed a clinical trial to guide
when to stop immunotherapy through a community driven data
resource, leveraging the SITC community.

Clinical trial design: This study will challenge the standard-of-care
for anti-PD-1 treatment with a non-inferiority multi-institutional
trial. The trial will enroll patients with metastatic melanoma that
have received 1-year of standard anti-PD-1 therapy and have
stable disease for at least 3 months—having achieved complete
response, partial response, or stable disease. Patients will be ran-
domized to a 2-year observational arm or will continue anti-PD-1
for one additional year, after which therapy will be discontinued.
Retrospective medical history and imaging will be obtained, and
prospective blood, serum, and stool will be collected every 3
months (Figure 1). The primary endpoint will be time to progres-
sion following randomization. Secondary endpoints will be 3-year
overall and progression-free survival.

Data Analysis: Steering Committees spearheaded by SITC Sparka-
thon Class of 2018 will be formed and will drive development of
standard operating procedures for collection, processing and stor-
age. The Steering Committees encompassing a broad range of
scientific expertise (Figure 2), will determine metrics used to
analyze specimens, identify biomarkers of remission or risk of re-
currence upon discontinuation of anti-PD-1, and test hypotheses
to determine safety guidelines for termination of therapy. All data
obtained from sample analysis will be deposited into an open-
access data repository available to the larger SITC community.
Steering Committees will design and test hypotheses to identify
discrete markers or signatures that determines when/if it is safe
for clinicians to discontinue immunotherapy.

Results

N/A

Conclusions

N/A
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Background

Recent advances in immunotherapy targeting checkpoint inhibitors
such as PD-1 and CTLA-4 has begun to out-perform conventional
chemotherapy for melanoma, renal, lung cancer and other malignan-
cies. While combining anti-CTLA-4 mAb (a-CTLA-4) with a-PD-1 dem-
onstrates superior efficacy over either agent alone, this combination
also magnifies the extent of inflammatory and autoimmune toxicity
and can limit clinical utility. The delicate balance that exists between
unleashing tumor killing and promoting autoimmune toxicity repre-
sents a major obstacle when targeting multiple immune checkpoint
inhibitors. We hypothesize that regional administration of low-dose
a-CTLA-4 that targets tumor-draining lymph nodes, rather than high-
dose systemic therapy, may be particularly important in controlling
this risk/benefit ratio.

Methods

In order to facilitate regional administration of a-CTLA-4 we formu-
lated a proprietary biocompatible hydrogel that: (a) rapidly polymer-
izes in situ so that it can be delivered by either subcutaneous or
standard image-guided needle injection, (b) protects incorporated
biologic agents from degradation, (c) is optimized for the controlled
delivery of mAbs over a period of 3-5 days, (d) facilitates trafficking
to draining lymph nodes and (e) can be customized to self-resorb to
enable repeated administration.Anti-tumor effects of regionally ad-
ministered low-dose a-CTLA-4 were assessed in an MC-38 mouse
model. C57BL/6 mice bearing subcutaneous tumors were treated
with either hydrogel encapsulated low dose a-CTLA-4 (a-CTLA-4/
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hydrogel) by injection into the subcutaneous peri-tumoral tissue or
conventional systemic dosing with a-CTLA-4 in PBS by intraperitoneal
injection. Anti-tumor efficacy was also evaluated when regional ad-
ministration of a-CTLA-4 was combined with systemic a-PD-1. The
impact of treatment route on the induction of autoimmune toxicity
was evaluated in a NOD-H2H4 mouse model in which administration
of iodine-containing water enhances autoimmune thyroiditis.
Thyroid-specific autoimmunity was assessed as the change in serum
levels of anti-thyroglobulin antibody.

Results

Our results demonstrated 1) regional delivery of a-CTLA-4/hydrogel
produced anti-tumor responses that were equal/better than systemic
dosing while requiring only 1/6th of the total dosing, 2) Serum ex-
posure to a-CTLA-4 (AUC) averaged only 1/16th of that measured fol-
lowing systemic dosing, 3) Regional a-CTLA-4/hydrogel synergized
with systemic a-PD-1 and complete responders were immune to a
secondary tumor challenge at a distant site, 4) while systemic ther-
apy with a-CTLA-4 markedly enhanced the generation of anti-
thyroglobulin antibodies in iodide-exposed NOD-H2H4 mice, regional
low-dose a-CTLA-4/hydrogel had a significantly lesser effect.
Conclusions

Controlled regional delivery of a-CTLA-4/hydrogel has significant po-
tential to improve the risk/benefit ratio associated with neutralizing
checkpoint inhibitor therapy.
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Background

Functional alteration of tumor-infiltrating T lymphocytes (TILs) may serve
as a predictor for clinical outcome in cancer patients receiving immuno-
therapy. However, due to great heterogeneity and small sample size of
TILs in primary tumor tissues from cancer patients, it requires single-cell
highly-multiplexed analysis for precise yet comprehensive evaluation of
TILs function kinetics. In addition, increasing evidence has shown a posi-
tive correlation of polyfunctional T cells (co-secretion of 2+ proteins per
single cell) with improved clinical outcome in patients after CAR-T cell
therapy and vaccination. Herein, we employed a single-cell 17-plex prote-
omics to profile the full spectrum of TILs functionality in patients with
metastatic melanoma after anti-PD-1 therapy.

Method

Biopsied melanoma tissues were dissociated with Collagenase | (1 mg/ml)
and DNase (20 pg/ml). CD8+ TILs from the digest were enriched by CD8
microbeads, stimulated with immobilized anti-CD3 antibody (10 pg/ml) at
37°C, 5% CO2 for 24 hours and loaded into an IsoCode chip containing
~12000 microchambers pre-patterned with a complete copy of a 17-plex
antibody array. After 16-hour-on-chip incubation at 37°C, 5% CO2, cyto-
kine signals from ~2000 single cells were captured. The polyfunctional
CD8+ TILs were evaluated across 4 functional groups: The polyfunctional-
ity was evaluated across 4 functional groups: Effector (Granzyme B, IFN-
gamma, MIP-1alpha, Perforin, TNF-alpha), Stimulatory (GM-CSF, IL-2, IL-5,
IL-8, IL-9), Regulatory (IL-4, IL-10, IL-13, IL-22), and Inflammatory (IL-6, IL-
17A, MCP-1). Melanoma tissues were also sectioned for histopathological
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assessment. Serum cytokines were measured with human CD8+ T cell
magnetic bead panel using bead-based technology.

Results

The single-cell analysis of CD8+ TILs revealed a statistically significant up-
regulation of polyfunctional strength index (PSl) in patients who
responded to anti-PD-1 antibody therapy (n=7), compared to nonrespond-
ing patients (n=4, P=0.0294, Figure 1). The enhanced PSl in responding pa-
tients was driven by antitumor associated effector proteins, including
Granzyme B, IFN-gamma, TNF-alpha, MIP-1alpha and Perforin. However,
cytokines in serum and histopathological metrics including TILs percent-
age, mitotic rate, tumor size, and necrosis, fibrosis and apoptosis measure-
ments were unable to show any significant associations with patient
outcome.

Conclusions

Single-cell PSI of CD8+ TILs was able to uniquely dissect the functional
kinetics of CD8+ TILs from patients with metastatic melanoma and sig-
nificantly distinguishes responders from nonresponders to anti-PD-1
therapy. Our study indicates the potential of PSI as an integral clinical
biomarker for evaluating the efficacy of the therapy on a per-patient
basis, and enables understanding of the checkpoint mechanism and its
application to drug development.
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